Psychosocial risk factors and cardiovascular disease
In the search and exploration for other risk factors that may explain the etiology of CVD, psychosocial factors have gained importance to such an extent that research has been able to explain the mechanisms of action of these variables on CVD. The results obtained in various research studies have confirmed the relationship between psychosocial factors and the atheromatous plaque, which constitutes the basic injury occurring in CVD Kaplan, et al, 1987; Manuck, et al, 1983; Manuck, Kaplan & Matthews, 1986; Manuck, et al, 1989; Jennings, et al, 2004; Vale, 2005) . The mechanisms involved in its formation, which are mechanical and chemical factors are seriously affected by psychosocial processes, and especially by the stress response. In these processes, emotions cause a faster heart rate and higher blood pressure, leading to increased blood flow and turbulence. In addition, there is a mobilization of lipids which exceeds the body's metabolic requirements, and which facilitates aggregation to artery walls and heart tissue. This relationship between psychosocial factors and CVD has received the generic name of "Hypothesis of the cardiovascular reactivity", and has been supported by various prospective studies (Keys & Taylor, 1971; Schiffer, et al, 1976; Manuck, et al, 1992; Steptoe, et al, 2000) .
To date, research has shown that individuals who tend to display strong responses and reactivity are at increased risk of CVD (Manuck et al., 1992; Palmero et al., 2006; Treiber, et al, 2003; Matthews, et al, 2006) . The argument that defends this refers to the stereotype response: if the cardiovascular reactivity is a characteristic of an individual and is physiological stable and consistent, then the same response patterns will be seen every time the individual is faced with a situation of stress. Evidently with certain limitations, laboratory situations can be regarded as a procedure that provides information on an individual's physiological functioning in real life (Allen, et al, 1987; Allen & Matthews, 1997; Palmero, et al, 2002; Moseley & Linden, 2006; Palmero, et al, 2007) . Thus individuals, whose pattern of cardiovascular functioning is characterized by the expression of exaggerated responses, are those who, with time, are likely to experience some cardiovascular dysfunction (Everson, et al, 1996; Markovitz, et al, 1998; Strike, et al, 2003) . Given this relationship between excessive cardiovascular response and CVD, research efforts have focused on finding any variable causing an increase in such responses as this will mean an increase in the likelihood of suffering from one of these diseases.
From the study on the classic Type A behavior pattern through the anger-hostility complex and hostility were conducted, in recent years, research has focused on the defensive hostility (high hostility and high defensiveness) as a risk factor in CVD (Guerrero & Palmero, 2010; Helmers & Krantz, 1996; Jamner, et al, 1991; Larson & Langer, 1997; Shapiro, et al, 1995; Palmero, et al, 2007; Vella & Friedman, 2007) . The trait of defensive hostility reflects an approach-avoid conflict between the desire for social approval and distrust of those who www.intechopen.com Psychophysiological Cardiovascular Functioning in Hostile Defensive Women 467 can provide such support, and currently can be considered as one of the psychosocial factors with more weight and empirical support in its relationship with CVD.
Several studies of CVD patients demonstrate that subjects with high scores in defensive hostility show higher rates of ischemia during a mental stress situation, greater damage by infusion and a longer duration of ischemia during daily activities (Helmers, et al, 1995) . As well, a field study conducted with paramedics showed a higher cardiac response by people with a high hostility defensive when they deal with stress situations (Jamner, et al, 1991) . These results, usually obtained from real situations, appear to be supported by laboratory studies (Jorgensen, et al, 1995; Shapiro, et al, 1995; Helmers & Krantz, 1996; Larson & Langer, 1997; Palmero et al., 2002; Palmero et al., 2007) , which indicates the existence of a subgroup of people who are characterized by high "Defensive Hostility" (DH), as well as a greater cardiovascular response. In general, DH individuals show greater cardiovascular response during the task phase that other groups can be formed when combining hostility and defensiveness variables (Larson & Langer, 1997) . And, unlike this group, find another subgroup which is characterized by low hostility and low defensiveness and show a lower cardiovascular response -low risk group-.
However as these studies show, various inconsistencies were also found, which originated, at least in part, from the different tasks used to measure the cardiovascular variables. These results suggest the relevance of broadening the research spectrum whose aim it is to strengthen the association between psychological variables and cardiovascular response from the understanding that the exaggerated response would be the link between these and CVD. In other words, it seems appropriate to establish whether defensive hostility can be seen as the toxic component in relation to CVD. Therefore, the general objective pursued with this study refers to the delimitation of the effects of defensive hostility on cardiovascular response in women, in a real stress situation. Specifically, exploring the relationship between defensive hostility, which is a better predictor than hostility alone, and cardiovascular responses (HR, SBP and DBP) in this tonic dimension. That is, considering all three phases of the experiment (adaptation: A, task: T and recovery: R) to establish the significance of the functional psychophysiological profiles in the four experimental groups (DH: high hostility-high defensiveness, HH: high hostilitylow defensiveness, Def: low hostility-high defensiveness, LH: low hostility-low defensiveness).
From these premises and the proposed main objective has been carried out this research with the ultimate aim to contribute both to the development of the theoretical basis on psychosocial variables that can be considered as cardiovascular risk factors and its subsequent application in clinical practice as well as contribute to methodological development in the field of psychophysiological research.
The general hypothesis suggests that individuals with high scores in defensive hostility display the highest values with the psychophysiological variables. Specifically, we expect that these individuals show the greatest average values recorded in the variables (HR, SBP and DBP), and in all the phases of the experiment (A, T and R), compared to those shown by the individuals of the other three groups. In addition, DH group will be characterized by less adaptive psychophysiological profile.
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Study design
In this section we show data from a recent study published by the authors (Guerrero and Palmero, 2010) . One hundred and thirty female students from a Universitat Jaume I participated in this research. The mean age of the participants was 20.34 years (SD=2.06). The criteria to form the groups were the scores obtained with both the Ho Inventory (Cook & Medley, 1954) and the Social Desirability Questionnaire (Crowne & Marlowe, 1960) . We used the median as the cut-off point to classify participants as "high" or "low" in each variable, thus the sample was composed as follows: 30 Defensive Hostility (DH), 40 High Hostility (HH), 42 Defensive (Def), and 18 Low Hostility (LH).
Instrumentation
Cardiovascular responses were measured with the registration system Biopac MP150 with NIBP module 100A, both were connected to a personal computer to monitor and store all the responses. Specifically, this registration system was used to measure the physiological responses: heart rate, systolic blood pressure and diastolic blood pressure. Also, this system recorded these cardiovascular parameters continuously and noninvasively.
Hostility was measured with the Hostility Inventory of Cook and Medley (1954) , specifically the Composite Hostility Score (Chost) consisting in three subscales: cynicism, hostile feelings and aggressive responses. In previous studies, this information led to a scale being provided with a greater ability to predict the response and cardiovascular reactivity in comparison with the Ho scale provided as a whole (Barefoot et al., 1989; Christensen & Smith, 1993; Guerrero, 2008) . (Ávila & Tomé, 1989) of the Social Desirability Questionnaire of Crowne and Marlowe (1960) . It consists of 33 items of choice alternatives (true or false) that reflect socially desirable behaviors and cognitions.
Defensiveness was measured with the Spanish version
Also, reports and self-reports were also used to collect some data on behavioral habits related to health issues, and various personal and socio-demographic data.
Study procedure
A real academic exam was used as a situation of stress. More specifically, we used an exam of the degree of Psychology; this situation represents a real mental stress task for students.
Data were collected individually in one session. Following informed consent, each subject completed a questionnaire of demographics, previous medical history and noted any medication. Then, they went into the experimental cabin where they were asked to sit comfortably in an armchair and a sensor was connected to their non dominant wrist. From this time onward, both instructions and exam questions were submitted through the projector.
Following this registration session, it was necessary to remove the sensors and to go to another room to complete the corresponding scales. Finally, they were thanked for their collaboration and left.
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The recording session consisted in three phases: adaptation (A), task (T) and recovery (R), with duration of 10, 20 and 10 minutes, respectively. a. Adaptation phase (10 min): there was no stimulus. The purpose of this period was for participants to become familiar with the environment. The psychophysiological variables were recorded in their tonic dimension to establish baseline levels with the aim of obtaining the participants' usual levels under rest conditions. b. Task phase (20 min): the 20 stimuli that formed the experimental task were presented: an objective test of 20 questions with four alternative answers. The stimuli were separated by a one-minute period, and the duration of this phase was therefore 20 minutes. This phase was considered an overall stressful period, and its variables were recorded in their phasic dimension. c. Recovery phase (10 min): no stimulus was presented. The variables were considered in their tonic dimension to see how these variables recovered their usual levels after the stress situation. These data allow us to ascertain how long the organism needs to achieve its usual values following a situation of stress. This is extremely relevant when considering the consequences caused by the stress situation from a neuroendocrinological viewpoint because the greater the time needed by the organism to recover its baseline levels, the greater the exposure to the effects of substances released by the organism because of this situation of stress (catecolamnines and cortisol).
Statistical analysis
The first approaches were the descriptive analysis and correlations, and an analysis of variance (ANOVA) was carried out for a more detailed analysis of the results. Then, according to the main objective, that of analyzing the relationship between defensive hostility and the cardiovascular responses to study the functional significance of each group's profiles during all three phases, namely in their tonic dimension, an ANOVA was carried out whose design was 4 groups (DH, HH, LH and Def) x 3 phases (adaptation, task and recovery) with repeated measures for the phase variable. Subsequently, a univariate analysis of variance has been conducted for each phase to obtain a more accurate description of the potential differences encountered should such differences be given from the post hoc Tukey test with which the groups involved in them will be determined.
Study results
Data will be presented in the following figures, which reflect the psychophysiological profiles obtained from analysis of data for each physiological variable separately.
Although, before that, we like to refer to the profiles described by Kelsey (1993) on which we relied. There are different ways to respond physiologically to stressful events, which depends on external factors (situational) and internal factors (personality variables). In this regard, and from the classic proposal Kelsey, we noted three response patterns, which reflect corresponding profiles associated with different forms of reaction to stressful events: habituation, sensitization and support or constant.
Habituation.
When you perceive a situation as potentially threatening or novel, occurs an increase in cardiovascular reactivity. After an exposure time in such a situation, and after that initial www.intechopen.com
The Cardiovascular System -Physiology, Diagnostics and Clinical Implications 470 increase, there is a phenomenon of habituation, during which we see a progressive decrease of the initial values. This phenomenon is considered essential in the process of adaptation and regulation of humans and lower animals, demonstrating the ability to self-regulatory organism, that is, it can be activate to deal with a potentially dangerous or threatening situation and, in turn, is able to return to baseline (BL) once the situation has gone or is under control.
Sensitization.
In this case, the individual responds to an agent or stressor stimulus with a high cardiovascular reactivity (the phenomenon of sensitization), similar to the previous pattern but without habituation occur. Instead, it produces a progressive increase in reactivity over the situation. It shows a organism's inability to return to baseline, which is highly detrimental to the heart muscle and overall health.
Constant.
In this third pattern occurs an initial increase, similar to that of the other two patterns, but no habituation or sensitization occurs. This increase remains constant throughout the stress. Thus, this pattern is also maladaptive; since there is no preparation behavior is essential in the adaptation to the environment (Cannon, 1932) or has the ability to return to baseline levels.
From these profiles is observed that only the first is adaptive, decreasing when the individual cardiovascular reactivity to stressful events faced long periods of time. On the one hand, the initial increase in activation allows for better coping with the situation and the subsequent decline after a period of time, it is necessary to avoid damaging the body and maintain homeostasis (Palmero, Breva, et al., 1994; Palmero, Espinosa et al., 1995) .
Concerning heart rate in Figure 1 shows the obtained profiles by different groups. Fig. 1 . Heart rate and defensive hostility during three phases.
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As for the functional significance of the various profiles, as seen in Figure 1 , all groups show the habituation trend, so profiles are adaptive. Although, LH group shows the more adaptive pattern, as it presents a greater and faster recovery to their baseline levels.
Concerning to systolic blood pressure as seen in Figure 2 , all groups show the habituation trend. Again, LH group presents a more adaptive pattern, with lower values in the recovery phase. Fig. 2 . Systolic blood pressure and defensive hostility during three phases.
Here we also find that DH is the group that obtained the greatest values in systolic pressure in all three phases.
An additional interesting fact is the effect of variable defensiveness, although the difference was not statistically significant, we see that the two groups with high defensiveness, DH and Def, presented the higher SBP values in all three phases (A, T and R)
Concerning diastolic blood pressure as seen in Figure 3 , all groups show the habituation trend, and again LH group presents a more adaptive pattern.
Again, we see that DH is the group that shows the highest values in all three phases. In this case also notes the effect of variable defensiveness, although neither are statistically significant differences. Two groups with high defensiveness, DH and Def, presented the higher DBP values, but only in adaptation and task phases. 
Conclusion
In general, the DH group presented higher values for the cardiovascular variables during the three phases, as well as a slow recovery. Thus, we believe that defensive hostility has proved to be a more appropriate criterion than hostility alone when determining the possible risk of cardiovascular dysfunction.
So, consistent with our main objective, and in relation to establishing the functional significance of the general profiles in the four groups through considering the three experiment phases, our results are in the expected direction. Specifically, the DH group obtains the highest values in the three phases and variables, particularly in the blood pressure index. Additionally, extending the findings available to therefore include the recovery phase, we have found that this group of individuals takes longer to recover after a stress situation, that is, they score the highest values encountered during the recovery phase.
About the cardiovascular parameters, the three most commonly used in these studies were HR, SBP and DBP (Swain & Suls, 1996) , to combine the criteria and to enhance the comparison between different results from various research studies. All the parameters have been captured, recorded, stored and analyzed in a highly reliable, non invasive and continuous manner, which is especially relevant in the case of blood pressure. They are easily accessible and provide us with highly reliable information on cardiac and vascular functioning over different time periods, that is, to reflect the changing psychophysiology profile of individuals at all times.
Among these parameters, we note blood pressure reflects the greatest differences between the two extreme groups (DH and LH): introducing a greater response, activation and recovery for the DH group. On the other hand, HR reveals a clear difference in the lowest values submitted by the low-risk group (LH) compared to a more homogeneous response from the other three groups in all the phases. So, we suggest that the cardiovascular functioning of hostile defensive individuals in such situations is best reflected through blood pressure, specifically through diastolic pressure, an index which seems to appear truer for the recovery phase, as reflected by the significant differences found between the two extreme groups.
More specifically, showing each cardiovascular physiological variable separately, the following was observed.
Regarding the HR, although there is no effect of interaction between hostility and defensiveness, since the group HD presents values very similar to those groups HH and Def, HR shows how the low-risk group, LH , presents the lowest values along the three phases compared to the other groups.
We must also emphasize for the three groups with higher levels in HR, which is the group Def -although differences are not statistically significant-which presents the highest levels in all three phases, reflecting a major effect of the variable defensiveness, specifically in the adaptation and task phases where groups with high defensiveness (DH and Def) show the highest levels.
Our data also specifies that it is in the recovery phase where there are statistically significant differences between the Def group and the LH group.
Regarding the SBP, beside show the effect of interaction between hostility and defensiveness, a fact that reflects the important values of the DH group, the main effect of the defensiveness variable also exist in three phases, which means that subjects with high scores in defensiveness obtain higher val u e s t h a n s u b j e c t s w i t h l o w s c o r e s i n defensiveness.
In addition, our data indicate that statistically significant differences that exist between DH and LH groups are specifically at the task and the recovery phases, in turn, indicates that there are no differences between groups with respect to their baseline levels.
The fact that the DH group presents higher scores for these values, leads us to suggest that defensive hostility rather than hostility alone better predicts the cardiovascular function in situations of stress.
Regarding the DBP, it seems that the real meaning of this variable can be seen only with the consideration of defensive hostility, such as denoting the effects of interaction in all three phases. Like the previous case, our data indicate that statistically significant differences also exist between DH and Def groups, but in this case appear in the recovery phase. There was also a main effect of the defensiveness variable, but is almost imperceptible.
Regarding the functionality of the profiles all four groups in three variables were adaptive. But in blood pressure case, it seems interesting to note that while the four groups that tend to indicate profiles of habituation, the fact that the individuals' defensive hostile obtains these statistically significant values during the recovery phase means that this group of individuals takes significantly longer to return to the baseline values of situations without stress. Thus, the profile of hostile defensive subjects would be less adaptive, because in this group the recovery is more slow and gradual. The profiles of the three remaining groups are adaptive, with a faster recovery.
Specifically, in our view, while DBP continues the pattern of other variables during the task, and displays an interaction effect between hostility and defensiveness, it is the most important variable to detect the cardiovascular functioning of hostile defensive individuals in the recovery phase. Once again, these arguments lead us to suggest that it is desirable to consider this variable, along with the inclusion of the recovery phase.
In short, along with the results corresponding to the tonic dimension of the cardiovascular variables being studied, it appears that defensive hostility is more appropriate than hostility alone to understand cardiovascular functioning in stressful situations. So, defensive hostility identifies a dimension of personality that, ultimately, would be a better predictor of the cardiovascular response in particular and of cardiovascular disease in general. It would be more fitting than hostility alone to explain and understand cardiovascular functioning in stressful situations.
The DH group, which shows that those individuals with high scores in hostility and high scores in defensiveness, are those who reflect the highest values in activation and cardiovascular response, but only when faced with the demands of a challenging task. For this reason, and as we have pointed out, it seems appropriate to use a real situation of stress as an experimental task because this specific environment is the best scenario to see the psychophysiological response style that characterizes the individuals being studied. In addition, if the situation of stress is sufficiently long, there is also the possibility of locating the adjustment mechanism of individuals to the sustained demands of this stressful activity. Those hostile individuals seeking to perform an action that is not disagreeable to others display the greatest difficulty in controlling their hostile experiences. The result of this inability to properly monitor hostility experiences produces a sustained increase in the activation of the sympathetic system which, in turn, gives rise to significant increases in the cardiovascular variables studied: HR, SBP and DBP. One particular sensitivity of the SBP is to capture this sympathetic activation which suggests its suitability differential in such studies.
Thus, these findings show the relationship between defensive hostility and cardiovascular functioning in situations of stress by the various cardiovascular register indexes (HR, SBP and DBP) and by considering the various parameters analyzed, namely response, activation and cardiovascular recovery, have been demonstrated. As mentioned above, we believe that defensive hostility has proved to be a more appropriate criterion than hostility alone when determining the possible risk of cardiovascular dysfunction.
Regarding the three experimental phases, we can state the following. About the recovery phase, we think that its inclusion in the experimental research laboratory is especially important since it provides vital information on restoring physiological parameters. This phase is a basic and essential element in the detection of the possible risks of future dysfunctions . As seen, the recovery phase profile in the DH group has shown a slower recovery, especially in terms of blood pressure, and more specifically in DBP. Thus, the inclusion of the recovery phase in this type of experimental laboratory, it constitutes a basic and essential element in the detection of possible risks of future dysfunctions. From a neuroendocrinological viewpoint, it is important to consider the consequences caused by the situation since the more time the organism needs to recover the baseline levels, the greater the exposure to the effects of the substances released (catecholamines and cortisol).
About the task phase, by considering the duration parameter, which is scarcely taken into account in such research, we believe it appropriate to propose an experimental task that is long enough to establish a genuine cardiovascular functioning, that is more likely to be correct, by appreciating how the adjustment to a stressful situation is produced, or not. The fact that short or moderately long tasks have been systematically used may have masked the dysfunctional connotations of the response profiles in the different groups.
Regarding the tasks used as a stressful situation in the laboratory, the importance of creating and using a type of task that involves a real stress situation must be highlighted, that is, one as close as possible to everyday situations. Thus, one can understand some of the inconsistencies found which, in turn, provide the ecological laboratory experiments in this field with more validity. In this respect, we believe that the task used in this research, a real exam, is a task with connotations of personal and social threats, which also requires investing considerable effort to be able to deal with it actively and successfully, and this has been reflected by the significant differences obtained in the three experiment phases.
Concluding, in our modest opinion, with this and other research we have conducted we provide more empirical support about the great relevance within the theoretical framework on DH as a possible psychosocial cardiovascular risk factor also in women. However, as a future research direction, probable variability among females as compared to males necessitates concentrated research in this area, and we recognize the need for separate data analysis for males. Also, the study should be replicate with other samples to see if there are similar results and generalize these obtained data. The cardiovascular system includes the heart located centrally in the thorax and the vessels of the body which carry blood. The cardiovascular (or circulatory) system supplies oxygen from inspired air, via the lungs to the tissues around the body. It is also responsible for the removal of the waste product, carbon dioxide via air expired from the lungs. The cardiovascular system also transports nutrients such as electrolytes, amino acids, enzymes, hormones which are integral to cellular respiration, metabolism and immunity. This book is not meant to be an all encompassing text on cardiovascular physiology and pathology rather a selection of chapters from experts in the field who describe recent advances in basic and clinical sciences. As such, the text is divided into three main sections: Cardiovascular Physiology, Cardiovascular Diagnostics and lastly, Clinical Impact of Cardiovascular Physiology and Pathophysiology.
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